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Otis Noel Blair. 
_7N/9NJ 7_Z_Z/ M 
The ntte Gasoline .Engine 1234. 
This is a horizontal,ten horse power engine of the usual 
four cycle 
type, ignition taking place every fourth stroke and the speed 
being governed 
by cutting out charges of gasoline,jcommonly called the'hit 
and miss" method 
The following tests were made to determine the 
mechanical efficiency 
and the amount of gasoline required. The cylinder 
is cooled by cit# water 
direct, from the hydrant. The temperatures of 
the cooling water were not taken 
as no attempt was made to determine the thermal efficiency 
of the engine. 
In the first two tests the load was applied by 
means of the ordinary 
prong brake, but as there was no provision for cooling 
the brake it, heated 
too badly for satisfactory results. In place of this 
was substituted a brake 
as shown in the frontispiece. This is a leather 
strap passing part way a- 
round the flywheel,the pull being recorded on 
a platform scale. By varying 
the arc of contNact,the operator is enabled 
to maintain a steady load upon 
the engine. 
The gasoline was fed by gravity from a 
tank upon the wall. This 
tank is provided with a gage glass by which 
the height of the gasoline can 
be illeasured. The overflow was collected in 
a can and poured back in the tank 
at the end of the test. Then by measuring 
the initial and the final heights 
of the, gasoline,the volume used can be easily 
determined. 
Throughout the tests some trouble was Oiven 
by the heating of the 
crank pin,due partly to insufficient lubrication 
and tightness of the,bear- 
ing,but it was partly caused by roughness 
of the bearing, for when the first 
mentioned were remedied,the bearing would 
heat too much for perfect work. 
The efficiency curve plotted fro: trial 
t4 shows very good results 
as the efficiency rises steadily to full 
load. At the end of triarf2,the 
crank pin was very hot, and the curve plotted 
from this trial shows the max- 
imum efficiency at about three fourths load which is unsatisfactory considel 
ing the general results from all the trials. 
Inspection of the cards shown on other pages indicate too late 
16nibion during the earlier trials,but a readjustment of the sparker over- 
came this difficulty and the cards of the later trials show in the perpendic 
ularity of the explosion line that ignition occurs just at the end of the col 
pression stroke which is the proper time for the correct working of the en- 
gine. 
The data from the trials show that the greatest average efficienc3 
is obtained at full load, running as high as 91 1/2% in trial46,although thj 
seems somewhat high as the other tests range from about 80% to 85%. 
The average amount of gasoline used is .8 qt. per brake horse pow- 
er per hour. With gasoline at 15 .(t per gallon this would make the cost of 
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DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /5. A.C. LOG OF GASOLINE ENGINE TRIAL.4*/ OBSERVERS: 
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DATE[4Y/rrs CAS f N [NE 
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CONSTANTS OF ENGINE. 
Diam. of cylinder 725 in. Area of piston.,..... in. 




T tme. R. P. M. I3 rake Loadper B. II. P. Explosions Mins. Explosions per Minute. M. E. P. I. II. P. Eff. Remarks. 
Illial=11=11 3/ 45. fg i a / ./ ,.... ate_ -.-., -,a,x 
. a -4Z' WriaraninEra In. i .1 /a i Mird..11111=11111 
' o n1 ., o ., .. ei 7 ir larat-IThiiiin 
. /, e& ./..- 
. - 
. 
7 2 ' & g 36.25 S rain /0 ,B 66 Nalf- ." a 8 I 218 Al nfrall 7 . 9 ..5o 2 53 36 2i- nal. ..ilo 2e 6. 5 'lila , 76.6 0 i i'y 0 f .3 :da 2,52. . AIIMMI - 7i iWIEMNIMM //.0 .773 D 2.5_5- 33.7.5 B. "71 
Maximum. 9 9.7 ,. ie 6 (97.1 ,, Minimum, Mig . 0S/B7/5.1 9 / Total, 79.9 .4633 Average, Je 9 .9.5 ___ ,9.2 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT Ai.5. 4. C. LAB. 
ON _W/7- TA- Z./t//NE 
DATE -,b4z 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL./- OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 72. .in. Area of piston...... -1./2gZsq. in. 











M. E. P. I. H. P. Eff. Remarks. 
/ J,' 2B 271 & 35 6' 3.S 0 ''' i-.7,_- 
---"--7--"7 4'.Z /. 2 -0'/ 87 
_._4 . ' 9/ 
___Zzi 
S_5 f. 64( 66.7 6. . -1 D 3 /7/ /` ' A'/I'x ' '9.4- z5 --- , i 2.529 /3. 7f _2.5 .3.5 - 70 6 0 6,1 . .5 71 /o, 5 260 /.9.7.5- .5'.3 7/ ../ . 651 
6 5.5- 242 6: 
_Z_29 98 7D td -D _. ,i 5 D 
7 24".29.5 73 /.g, / /. i . 6 - / D 









DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE ATA.LOG OF GASOLINE ENGINE TRIAL13 OBSERVERS: 
ON P1/_/ Tr 6A-5 NOM/ 
DATE -C-76- 047 
BAROMETER IN LBS 
CONSTANTS OF ENGINE. 
Diam. of cylinder 725 in. Area of piston -14212 sq. in. 











M. E. P. I. H. P. Eff. Remarks. j 
z 
: 5.g /n //5' Z . /.4et .261 674/ eo.e__ .z9/a' d 4.1: -La-, _2 2 :cc 229 9.2 269-/0¢ 619..f /06 .lg629 
3 x.53 " /D.2 25-3 /26..1___12D /1,.1 . 76 / .et; .,..Ze ,ern,,,,iFtrit, 77;1//5. 
.¢ 
_3:4# 2 ' of 254 /0,2 254 /27 ega /46 .797 _.....igge, f 316 249..5 /0, ' 41.6'.. /43 674 /2./ .$26 
_S7,,-,,,---i,:, ny _?.,9 _. 
6 3 I /5- 249 5 /0., 24/ /267_5 sag /22 ..,92a .., 
7 -3-221 2545 /a/ 246 /2J egg /2 4 ,806 ......,-4;,,/...a.8/v/y__,,,, ,y, 
Maximum. 2.3-4 //54k /4/.2 2S4 /27 72.0 /34 gfi .43 oe .76/ Minimum, /29, 9.2 /BD .91 _______62/ imo Total, /7/9. a" 66,9 /e5/9 ,9 /4 292.3 569 6 
Average, if , I 9,55 232 _____(5:9. / //.7 .29/3 ___a_g____. 
- . 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /1: \Si /I C. Z,4 , LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
ON WiTrE G,4s /A/(/ A/ 
DATE 2(5 
BAROMETER IN LBS 
CONSTANTS OF ENGINE. 
Diam. of cylinder 7,23- in. Area of piston .; ii.,2/5.2,sq. in. 
Length of stroke 066- ft. Engine constant 
Brake constant .0ozat.6-- 
No. 
Card. 
Time. R. P. M.B. Brake Loadper H. P. Explosions Mins. Explosions per Minute. M. E. P. I. IT. P. Eff. Remarks. 
,51 /5 2.? 2 0 - ' 7 0 
/2. 5 z / ___6. .1 6' g 2.7 5.6 
3 2 96 23. 2.3 5- 77 O 6./ .377 J 2,9.54 .3. '. .5 .3- 59 776 6-7 .--.0 7 . 
' 5 " 2 6' 2 i6; 0 "X 72 
,55 71 gZ .Z g. 9 
. 6 /5 2 69. 0' 76 759 1 . (9/D 
6 272 (90.5 ___6._e 76 ?..e3 77.3 9.9 
9 26 - /03...5 . 9 .45 96 79. 6 //.2 
Maximum. g 6 /0_. i5- 9.5 6 ___L,' 7 //2 __ 






DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT 5A. C. Z A . 
ON 
__ /7-7F L -A/ 6- /A/A- 
DATE J ----Y/ 
BAROMETER LBS 
LOG OF GASOLINE ENGINE TRIAL.25 OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 5 in. Area of piston . ..... f/.282sq. in. 





Time. a P. M. LoadRemarks. B.H.P.Brake Explosions per Mins. Explosions per Minute. M. E. P. I. II. P. Eff. . 
/ '/,' '7. 5 ___Z___7 723.D -1. / /-4&-ite-,--.7.-- ,---1---7--4- --s---% A-aW.: /5 ?9,-2. .5" ____Le 9e:-7 ___1./3 ...A. 
____i_ 
9 
Z ' 2 2 22Z. --.3.5 87.3 .1.1 Age".......-.L-A., 
- , - - .., , 
8_5 3 92.7 3 ..- 
5 
_./_L_2_5 
/ : 3 0 X8....5 .32. OiS .3.9 0. 'A, e , --,- - -7- -7- z., All. P ' 
6 / 2. 35 6 --.Zz9jY.. 4:0 .1 . 
7 /; 4 D X e e __,d 9/23.7 
8 /: 4:5" (16-1...5- 6 /00 2 _3. ,'' 
9 / : 5-0 2 G 3 ' .3-.5 2G'_ 7.D 2,8 
/ / 5,5 .0.-5.05 2 7 76 2 2.7 
/1 2 : 00 2B 1 2,__. 9 Z5 -9:0 
2 2 .0,5- /9 ,5 2 7 97D ,.3 , ,,-; 
Maximum, 287 5 4/3 Mit-flu-1nm, 29/. ta.a2 
Total, 34/65 _22- 272- -Z_Z 7 
A vor tov c ,.. ., 5 4_1______---Za_,.-5:Zi 6 -4 .29--, 
:_. _- .___ 4 
__ 
3.9 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /1--5_ A. C. LAB. 
ON W/ 
DATE_ 6 -/- 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL #6 OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 7 .5.in. Area of piston. 






Time. R. P. M. Brake Load B. H. P.er Explosions pMins. Explosions per Minute. M. E. P. I. Il. P. Eff. Remarks. 




. (5 6D i 4. /.3.- 
,, 
_ _______ / / O 
__ZO.<5- 
. 9 413 O 
4 : .2_5 
_ 
1 , , /O D /D.9 6 5 - Z .'' /g_e ..9 6 _5 
4 :3.5- 
,2 2 , , //.6 B,5:3 4.'90 ... 4 '.1,5 .5-3 9..9 -- /D2 762_ //.3 .'7. 6 
6 'I .',5, ..5./ , 9. A,' MB 6,.(.' /, 96./ 
7 4/ ,. 0, /.'z 66.7 /0.7 ,23: ,',5-J- .52 
.". , ,_..g.. 
.5;45- 









- .0 -...." - ....... ...-- 
."..".." 
----- 
/ze D Maximum. 5'-' //2 /, _=:_li_5_______Z45: 
-'1. ta. 
__,-9_B 








:, 2 ,3,5- 
.9 7,5 
Total, 75- .1.9.3 





Deiten Gasoline Engine. 
Class AS 
This engine belongs to the type of the internal combustion engines 
known as the two cycle engines. It is a horizontal engine as shown by the 
frontispiece. The engine has good features among which a few will be men, 
tioned. The air inlet pipe passes through the muffler and this heating the 
entering air and giving better and quicker vaporization of the gasoline. 
This would be. .<a good advantage in winter and no disadvantage .in warm weather. 
The governor is not a throttling governor but it acts such that 
when the speed is too great the charges are shut off from the cylinder and 
consequently no explosion occurrs until the speed is reduced. 
The inlet valve for the gasoline and air is worked by the suction 
of the piston instead of by a cam as is found in some types of engines. 
Next as to the starting of the engine. It was found that the bat- 
tery sent out by the firm gave too weak a spark to explode or fine the mix- 
ture. The engine gave considerable trouble and only one explosion could be 
made after which the engine stopped,_ The valves were cleaned and engines 
overhauled but it still refused to run. It was thought that the charge, was 
too rich so the throttle was experimented on but of little use. Finally an- 
other battery was placed in series and the spark increased to nearly one- 
fourth inch in 1 ngth,after which very little trouble was experienced. It 
better to have too large a spark than to have too weak a spark. 
In starting the engine it seems that nearly too rich a charge is 
drawn in so by opening a small cork on the lower side of cylinder air was 
admitted to cylinder and very little trouble occurred in starting. 
Next we shall take up the method of testing. The load was applied 
by a strap brake as shown in the frontispiece and needs but little 
descriDt- 
ion. 
The arc of contact was about 1800 and to regulate -the load it. was increased 
or decreased. This brake was found to be superior to the prony and rope 
brake. Very little heating occurred, as the amount of metal in the rim con- 
ducted the heat from the rubbing surface. A little oil was put on the belt 
occasionally which made the brake act smoothly. 
The speed was read by .use of a speed .counter and watch whthch is 
more accurate -than the tacometer.. 
To find the gasoline used a gravity tank was .used and the over- 
flow pipe from the engine uncoupled and a can placed -such that the overflow 
was caught and poured back into the tank;a glass gate was placed on the side 
of the tank so that the fall of gasoline in the tank could be measured and 
by knowing the area of tank the consumption of gasoline could be calculated 
The counting of the explosions was accomplishedby getting near 
the end of the: exhaust pipe where the burnt. gases are thrown into the air and 
counting the explosions by listening to the report made by the exhaust. 
A good plan was to count the explosions up to ten and then make 
a mark and so on. This was. easily done and quite accurate.. At no load the 
explosions occurredirregular but as soon as a load was applied they were 
reular,distinct and easily heard. 
The cards taken .in the tests were taken by a Crosby 'Gas Engine 
Indicator. 
The time of spark ,affects the force of the explosion.. By shift- 
ing the spark it was found that the engine ran best when the spark occurred 
such that the wrist pin was about 15° from dead center on the compression 
stroke. 
The cylinder was cooled by hydrant water but no records kept. 
As to the cards appearing on the following pages. They are the 
real cards used and taken in the tests given in the log s. They are a rep- 
resentative card of the two cycle type. These cards in general are similar 
to the steam engine type of cards. 
From the slant of the explosion line it is seen that the spark 
occurs a little late. 
The sudden drop in the expansion line,a little before the end of 
the expansion stroke is necessary so that the charge compressed in the crank 
end may pass to the head end and blow out the burnt gases before the return 
stroke or compression stroke. 
The I.H.P. of the individual cards may be found in the logs at 
the end of the discussion. 
In the tests the greatest efficiency is,on the average,74% in 
tests three and four where the average load is greater than in the first test. 
The curve on the efficiency and B. H. P. of log number two shows 
that the efficienc increases with the load. 
The engine uses from 1.3 to 1.8 quarts of oil per. B.P,per.hour 
which is rather high. 
In regard to the revolutions per minute it can be seen by log 
two that at no load the speed is 345 per minute and as the load increased 
it fell two 174 R.P.M. For cards 5 to 10 of same log it is noticed that the 
B.B.P. is nearly constant as the load increases. But the speed decreases 
nearly proportionally as the load increases and thus makes the break H Pnear- 
ly constant. 
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DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /CS. A.c. 
ON 71. IR -G 7L (.; /4- NO./ Nh". 
DATE 6-6-01. 
BAROMETER IN LBS 
No. 
Card. 
Time. R. P.M. Brake Load 
LOG OF GASOLINE ENGINE rRIAL.*/ OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 6- in. Area of piston ,,213.271zsci. 
Length of stroke 1,5.0-5.-2 ft. Engine constant 
Brake constant....... 
in. 




















2 7.45- 1/ 
g 00 
:15 




































32..2 55:54' 2 777 
'I 2. 69' 
37 6. .677 e9 
J- 7 s3-43 
DEPARTMENT OF MECHANICAL ENGIVERING, K. S. A. C. 
TEST MADE AT /11-:.-5:/1 .0 z, 
Ar A ... A ON 
DATE 6-64 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE RIAL.gL'2 OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 6. in. Area of piston in. 
Length of stroke ..5.a52 ft. Engine constant 7.a.a.13.3 
Brake constant ,700.Z.g.,3 
No. 
Card. 




















9 / gg 
3.26 3./7 
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Maxi na u m 
Minimum, 
Total. 





DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT_A,5.4,-C./-Ae-- LOG OF GASOLINE ENGINE TRIAL/1,5 OBSERVERS: 
ON Jr)Z711A'...S77/E-R _A-211 /IV 
DATE 6--6-;9 
I N LBS 
CONSTANTS OF ENGINE. 
Diam. of cylinder 45 in. Area of piston . .. 
..7f.fsq. in. 
Length of stroke a.,5- 2 ft. :Engine constant -eW43.3 
Brake constant I/74,45V 
No. 







M. E. P. I. H. P. Eff. Remarks. 
/ // '77-3- 225.5 4 
-3. /-3 4-i 7 _ .2. .3. 5-* 
...0' 
_i_,26: __ _ 77/ 
. 739 ....r/4, 
. 
0 :3 e%' _3 a _____i,9 ,f 3. /9 47.56 2304z..3.6 ..e. j2 3 l/,. 35 23.5- t, 3 . s 4.519 229_5 11.1 -..i7 4 1/,. i,' 2 5.5 3.2 7_. 466- 23J "'i_, --i .7j6 Ayr 5 II: '-- 235,5 CI 3.28 47/ 
97.3 
L. 9 .. 5 - . 5 42. -2 29 





,-- / ,'/.5- 3.3 .5 . r _323 4 .012 9 / 9, 5 
._e#'e2-,-- - 4 ; , 
-e /,_.r..,, 
.29/7--e-k-/--1 
.J',,, 2 2;20 2/.3- , . 2.929 
-0.J.d 2/-- 42.4' .3.9S .751 JD /i-/-4-,:, 
3 ; 5 W 26 .. 3/3 -137 225.5 924 -1B . 7.3/ 4 .-. 2: 2..975 t4 3.3D 969 315 ---0 4 . -3.6 
. 757 5 .55 ---.'4O. 2-4z D " 3.2.3 47D 235 413.6 -0. Si .73_3 6 2-2...6- . 5,36 9f?,e3 2 11 44 176 . 723 .3:.0.-6" 




-/...3- 49 3, 36 1egz6 2 .1--t_ :9.6_2 ,. 76 Z7/ 
Minimum, 
do? / 2.9e3 430 z /..c ..!_____-i'z ..' , 3 95. 69 Total, .-- 2 7.9 f- 3,6,. 7,6 554r i 772-=-' ,..-_____ 42. i...5-& e9. ° .8B 6 Average, 3 3 ,, 3 . i 62 3/ 





In compating the two types of gasoline engines,it may be well to 
note a few points interest. The Witte,four cycle, seems to be the most 
efficient as its highest efficiency is 91 1/2% while that GC the Dempster 
is only 74%. 
The four cycle engine is most economical in fuIl,its best aver- 
? was .8.qt. per brake horse power per hour while that of the two cycle is 
at. per horse power per hour. 
The Compression in the four cycle is greater, which bears cut the 
idea that the efficiency increases with the initial. 
The two cycle is very extravagant in the use of gasoline,and we 
t-itoW4.1I that it is due to the burnt gases_ not all escaping from the compres- 
sim end of the cylinder during exhaust ,and of course the burnt Oases will 
interfere with proper Combustion. 
The four cycle engine keeps TO its speed when loaded. to near its 
full capacity,while the two cycle engine makes a Pr -eat drop in its R.P.M.'as 
the load increases. On the four cycle engine the governor cuts out about 
one charge in fifteen which shows that it keeps up almost to its rated spee 
while the 0overnor of the other fails to act as soon as the load is applied: 
i.e. the speed of the engine falls so that the governor balls are nbt thrown 
out. This was noticed by the counting of the explosions the number being 
the 
same_Rs the R.P.M. 
